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Core width (pm) FK3 Fig. 3 . Dependence of optical loss on core width for a dose of 1500 pC/cm'. width of less than or equal to 8 pm operate in a single mode, but the waveguides with a core width of more than 8 pm operate in multiple modes. Figure 3 shows the dependence of optical loss on core width. The optical loss is constant for TE polarized incident light, even though the core width increases. On the other hand, the optical loss decreases with increasing core width for TM polarized incident light. The lowest optical loss at 1.3 pm among the waveguides which operate in a single mode was when the core width was 8 pm; the values were 0.4 dB/cm for TE and 0.7 dB/cm for TM polarized incident lights.
In conclusion, we showed that embedded channel waveguides can be fabricated by direct electron beam writing. By controlling conditions appropriately, we can get single mode transmission and low optical loss. *NTT [9] [10] [11]  Tokyo 180 Japan
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Y. Y. Maruo, et al., Comparing the sensitivities in Table 1 and the uniformity parameters in Fig. 1 , the suitability of Si[O]N for the fabrication of devices with an 1, of approximately 1 cm can be concluded. The first two devices have been fabricated and measured using a prism coupling-photodiode set-up. The results of both measurements are shown in Fig. 2 . The fundamental peak power of the first and second device was approximately 200 Watt and 500 Watt, respectively. The SHpower of both devices agree with the theoretical expectations. The broadening and shape of the SH-peak can be explained by Si[O]N layer non-uniformity across the used waveguide areas. Slight differences between the designed and measured fundamental PM-peak wavelength has been observed due to small variations in the absolute layer thickness and/or refractive index of the Si[O]N layers.
In Stimulated by the rapid development of Er-doped fiber amplifiers, rare-earth doped glass films are drawing increasing attention for amplifiers and lasers, suitable for integrated optics. Thin-film waveguide devices, in general, require high rare-earth concentration (two or three orders of magnitude higher than that of fiber amplifiers) in order to obtain a certain amount of optical gain in a relatively short length, i.e., in centimeters as opposed to meters for Er-doped fibers. In highly Er-doped waveguides, however, a series of undesirable effects have been observed, such as reduction in fluorescence decay lifetime, multiexponential decay in fluorescence, and fluorescence emission at visible wavelengths for infrared pump. These effects usually degrade amplifier performance by reducing efficiency and gain. Therefore, developing highly Er-doped materials that are free from (or less affected by) the concentration-dependent effect would be crucial to obtaining high performance devices. We have deposited highly Er-doped (-1 mole 70) silicate glass films using rf-magnetron sputtering. Erbium was doped into the host material by co-sputtering a silicon target and an elemental erbium in reactive ambient. Erbium-doped silicate glass targets were also prepared with various compositions and sputtered to deposit Er-doped glass films. Er-doped films show a strong, room-temperature luminescence at 1.54 pm wavelength, corresponding to the 41,3/2 + 41,5/2 transition of Er3+ ions (Fig. 1) . Fluorescence decay lifetime is a function of various parameters, not only an Er concentration, but also a host composition and a target preparation method used. The highly Er-doped silicate glass films prepared by rf-sputtering show a lifetime over 9 msec (Fig.  2) . Using the Er-doped silicate glass films as an active guiding layer, we have developed waveguide structures with various different geometries, which are suitable for amplifiers or lasers. Figure 3 shows one of the devices fabricated as a waveguide ring laser. The ring resonator structure offers a number of advantages over other cavity structure such as a Fabry Perot resonator. First, the ring laser allows easy integration with other components on the same substrate, simply due to the fact that it does not require any cleaved facet. Second the cavity lengths are defined precisely, which is important for advanced operation of lasers such as mode locking or Q-switching. Third, the topology allows for efficient use of area. The device shown in Fig. 3 The decrease in the quantum yield of 7-diethyl -0-4-methyl coumarin (DAMC) dye with increasing polarity of solvents, is due to their crossover from the intra molecular charge transfer (ICT) state to the twisted intramolecular charge transfer (TICT) state, which radiates extremely weakly.' Unlike dialkyl amino benzonitriles which exhibit well resolved ICT and TICT fluorescence in polar solvents: DAMC exhibits only a single fluorescence band in conventional fluorescence spectroscopy. But under intense pulsed excitation two fully resolved peaks appear in its amplified spontaneous emission (ASE) ~p e c t r a .~ This paper describes the effect of the pumping rate on the relative intensities of these two ASE peaks, using nanosecond and picosecond pump pulses. A nitrogen laser producing 300
